A bacterial model for studying effects of human mutations in vivo: Escherichia coli strains mimicking a common polymorphism in the human MTHFR gene.
A simple bacterial model for studying effects of human mutations in vivo, when homologous genes exist in bacterial and human cells, is presented. We have constructed Escherichia coli strains bearing different alleles of the metF gene, an ortologue of human MTHFR gene, coding for 5,10-methylenetetrahydrofolate reductase. These strains bear a null mutation in the chromosomal metF gene and different metF alleles on plasmid(s), and thus there are merozygotes mimicking wild-type homozygotes, heterozygotes and recessive mutant homozygotes. The A177V mutantion in metF corresponds to one of the most common MTHFR polymorphism, A222V, which has been shown to be associated with increased levels of homocysteine in plasma that, in turn, causes many serious medical problems. Results of relatively simple and quick experiments with these strains are compatible with previously published reports on effects of the A222V substitution in the product of MTHFR gene. In addition, these results suggest either impairment of formation of heterodimers and/or heterotetramers by wild-type and A177V metF variants or dominance of the wild-type polypepides in such structures. Moreover, positive effects of folic acid and vitamins B2 and B12 on physiology of the mutant cells, suggested on the basis of clinical studies, is confirmed. Therefore, we conclude that the bacterial model described in this report may be a useful tool in studies on human mutations.